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Rpposrds
Recall from 9/14:

Properties of Expected Value and Variance:

1. E:c] =c for any constant ce R

2. E[aX£bY |=aE| X |+bE|Y]
3. E:k(X): = 2 k(x)f(x) (if discrete); E[h(X)] = J.:ok(x)f(x)dx (if continuous)

(X—u)z} or V(X)=E[X*]-E[x]

5. V(eX £b)=a’V(X)

4. V(X)=E

Note: Because of 5, O(axis) =410

Also, V(aX+bY)=a’V(X)+bV(Y) s0, O axisr) = Ja@V (X)+ bV (Y) # a jo,+I1bloy,

h+b £ V az4b*




The average stock price for companies making up the S&P 500 is $30,
and the standard deviation is $8.20 (Business Week, Spring 2003).
Assume the stock prices are normally distributed. X V' N 30, 3 :ff)

a) What is the probability a company will have a stock price of at least

i%izez P[XZ‘“) = |- Plx¢do) = |-pnorm (40, 30,8.2)

l-P(z¢ ™ ‘“’50 c|-P(z 1.22) = 1113 = \\.13¥
b) What is the probability a company will have a stock price no higher
")
han 3207 PY £20) = prore(a0,20,59) = . 1113
m
20 30 *o

¢) How high does a stock price have to he to put a company in the top

10%7 PN < G price) =
%ﬂomm 30,9.2) = 0,5



If a sample has a mean of 100 and a standard deviation of 6, what is the
value 1n the set that corresponds to a z-score of 2?

X - _
_____U- = 2-4cofle K HTO‘ =
o o

/\ % =112
, .
LI
The length of time needed to complete a certain test is normally distributed
with a mean of 60 minutes and standard deviation of 10 minutes. What is

the relative frequency of people who take between 45 and 65 minutes to
complete the test?

P[ 4s 2 x ¢ |,C) = pnorm (ug,hD,IUS—PmrmHS,LqE

7 ,/’// A = LYl



X~ N(uo,10)
Suppose there is another test (whose completion time is also normally

distributed) with a mean of 45 minutes and a standard deviation of 7
minutes. What 1s the mean and variance time of someone who takes both

tests back to back? Y NN ( L{g) —{1>

—Z.«.-_X’r\/ T :Mwy: LO+4L =) 08

-

2 2
éz = ém = 100 + H9=144
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Popper 13

1.If a sample has a mean of 48 and a standard deviation of 3.2, what is the
value in the set that corresponds to a z-score of -1.2?
a.51.84
b.53.12
c.46.40
d.44.16
¢.none of these

2. Find P(-19<Z<12) rP(%d..fl) = ,Xg%q
2.0.8020
b.0.7659 — -
c)0.8562 P(%< l,ﬂ = .0 T
d.0.9713
e.none of these
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. 1-.3190
3. Find ¢ such that P(Z >c¢)=0.8790 | 379 O

a.-0.19

b.1.17 '
c.-1.17 ‘ //’/
¢ O T

e.none of these

%ng(m(.\&\O)

Qbr\orml 87%)



Statistics and Their Distributions U= POP“L aHon e
X = S(L\mple med v

Def: A statistic 1s any quantity whose value can be calculated from sample
data. At = pop- N 0N OWNLe

. . , , S* = Sa.mp\f Y SN IE
Prior to obtaining the data, there is uncertainty as to what value of any
particular statistic will result. Therefore, a statistic is a random variable
and will be denoted by an uppercase letter. A lowercase letter represents
the calculated or observed value of the statistic.

Def: The rv’s X,,X,,X,,...X, are said to form a (simple) random sample of
size n 1f
1.The X,'s are independent random variables.

2.Every X, has the same probability distribution.



Ex: A certain brand of MP3 player comes in three configurations:

2GB ($80), 4GB ($100), and 8GB ($120)
Let X = the cost of a single randomly selected purchase of the MP3 player.

Suppose X has pmf given by the table below: £ [\c] - 300.2) +q(.2)
; 50 100 120 FI20(.5) = log,
p@x) 02 03 0.5 VLXT=11480-1136
. - Q
Suppose, on a particular day, 2 of these MP3 players are sold. Let o
X, = selling price of first MP3 player 30,30
X, = selling price of second MP3 player 30,17
30,120
} Xl + X2 lﬁ?) s Ny,
Determine thg posmbég values for ) [20. (20
go. zﬁ*st P lsé, 130

X | g5 | %0° |l | 0o | 120
ﬂﬁ\ .N%\.n, KL \ﬁb \.ag £ - 10
NIx] =135




— X +X, j
. X =
Give the pmf of )

— X +X

1 2

Compute the expected value and variance of 4 =



The Distribution of the Sample Mean

Suppose we take n measurements from a normal distribution with unknown
mean. How can we approximate the mean?

Ex: Suppose the scores on Exam 1 are normally distributed and the

average score 1s unknown. If 5 of the scores are
74 98 83 70 91
approximate the average score on the exam.

—

X o=%3.9

What about the spread? Will it be the same as the population of exams? )



A simple example:

We will be looking at the “sampling distribution of the means” for a set of
data — this 1s the same as the “distribution of the sample means™.

Consider the population consisting of the values 3,5,9,11 and 14.

i 94 oo 44407

Let’s take samples of size 2 from this population.

2.5 51

3,9 G‘,N
AL
Mg

2,1
~ q, M
54
WL
The set above 1s the sampling distribution of size 2 for this population.

\/"‘——’_\_,\/\/\fv\



Let’s take samples of size 3 from this population.
3,5,4
2,90
3,9, 1 -

- - -~
= v

The set above 1s the sampling distribution of size 3 for this population.



List all the possible pairs/triples from 3,5,9,11 and 14 and find their means.

pairs X
35 | 4
3,9 6
S50 T
21¢ | 3.5
g9 | 7

X NE

S,14] 4.6
Q,1 | lo

qQ, 14 [11.5
NI FRY

triples

X

3,34

/3

\51'/3

3.5

A2 43




Compare M (the mean of the sample means) to .  Sam¥,

6
Tn

What do you notice about Oz ?

Theorem:
If we sample from a normal distribution with mean p and standard

deviation o, then the distribution of X is
N (mean = U,standard deviation =0/ \/; ) .



The Central Limit Theorem
If X is the mean of a random sample X,;X,,--.X, from a distribution with

mean p and finite variance O ’ , then the distribution of
X-u

0'/\/;

approaches the standard normal distribution as » approaches infinity.

[n2 20|

/=




Popper 13

A
A waiter estimates that his average tip per table is $20 with a standard

deviation of $4 If we take samples of 9 tables at a time, calculate the
following probabilities when the tip per table is normally distributed.

4. What is the probability that his(average tip i more than $197?
_________———' —
P(X > Ci)

a. 0.599 c. 0.707 N
6.)0.773 d. none of these |- | (X £ \Q)

|- prorm( 14, 80, 4/@’)

5. What is the probability that his average tip is between $19 and $22?

a. 0.599 c.)0.707 P( 42 £ 22)
b. 0.773 d. none of these — Pnb(m(g\a)a‘o)‘!&/ﬁ)

~prof {14, 3o, HiF )
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